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1- An isolator* . o * " 

-imuu xormmg method comprising: 

Arming openings through first and second m v / 

second masking layer/over a 



— - — - ^ being over the first iayer 

maskmg layer while leaving some n f *u / 

U S s °me of the second macir,/„ i 

over th, u 7 8 ,ayer re maining 

over the substrate; and / 

after removing portions of the second n/C 

7 aSklng ,ayer > f °™ing an 
-ulatave material within the etch openings / insu, 

the etch n • / ^ material withi " 

tne etch openings forming at l. ac ,/ . . 



-r— eyme insuiative materi 
^^^^^^^^ 

2 ' ^ — - ^ 1 w„e rein the (irst masking 

comprises silicon dioxide and A. 

ioxiae and/the second masking laver ™« • 
nitride / * comprises silicon 



3 - The yL* « . the substrate comprises 

s "' co " and ,he / mi "s — comprises . 

— growing . fim sjlicon dioxide Iayer from the 

within the/openings; and 

positing a second silicon dioxide layer within «, 

_ 3yer Wlthin the openings and 

over the first silicon dioxide layer 
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The method of claim 1 wherein the ^ • 

secnnn , • Roving portions of the 

second mask-i™ i , / U1C 

* "= uuces a thickness of At se^„H 

from the opening. 7 
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n 



; 5 
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-end masking lay^ove, a lateral periphery of the 
laver . , , 6 SeCOnd mask ing 

layer outward from the opening without reducin* 
co , reducing a thickness of the 

second masking layer. 

6 - The method of claim 1 wherein th. 

second „• rem ° Vlng P ° rti0ns of He 

second maskmg ,ayer moves a lateral periphery of th 
. p npner y of ^e second masking 

layer outward from the opening and r.H 

pemng and reduces a thicknp«c *u 

a inj cKness of the second 

masking ayer. 
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7 - The method of claim 1 * • 

na „ . 1 fU " her """Prising forming a 

patterned l^^r / 53 

-■v- - puoioresm over the second mask/. , 
t masking layer before 

torming the openings through the first an n / 
fn . 3nd seco /masking , ayers , the 

forming the openings through the first . */ 
. g C flfSt an <K second "tasking layers 

comprising transferring a pattern from t u / 
I _ P 0 fr ° m th ^tterned photoresist to the 

S first and second masking layers at aL . 

rp . . * ' a / eaSt SOme of ^e photoresist 

remaining over the sec0rkl masking 

iTj 7 ing ,he reraovin * »«*»• 

of the second masking \t£fa m / 
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8. 



The method of claim 1 f,,rth^ 

/ dim 1 tu rther comprising: 



»-* . layef o( photoresis( oyer ^ ^ 

bef0Ie f °7^ ° Peni " 8S *"* - - - — 
" " f 7 ,ag * — » *"* - - ano S ec ond ma ski „g 

aye ; T sins '~ 8 a pa ""- f ™ - ~ Photore , st 

<° the te, and second mask . ng layerj; 

/removing the photoresist from over the second „• 
/ tne second masktng layer prior 

•o/the removing portions of , he second ^ 
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An isoia.ion region forming method comprisin ^, 

° Pe " ingS * hr ° USh fi ™ ■■«■ S eco/ raasking layers 

,n,o a substra.e underlying the firs, and second/Cw , 
I na s «°n<Kmasking layers, the 

| SeC ° nd maSki " 8 ^" -r .he firs, ma Sk ,/ ayer . 

-oving port , ons of the secMd ^ / r ww]e ^ ^ 

of the second masking layer remain,™ / L 

« <*yer remaining oyer the substrate; and 

after removing portions of the/secnnrf m 

me/ second masking layer, thermally 

oxidizing the substrate within the opines to f„ 

r ) ^openings ,to form an oxide layer within 

the openings, the/ LAt layer/within ti, 

'ayer, within the openings forming at least 

portions of isolation regions/ 



/ 



10. The method of claim 9 wherein th* r 

/ wnerein the first masking layer 

comprises silicon dioxide and the second maskin* . 

/ ° maskl ng layer comprises silicon 

nitride. 



7 me ' h0d °' C ' aim 9 « *= snhs,ra,e comprises 

and fur.her comprising deposi.ing a second si.icon dioxide iayer 

W " hi " ° Pemn8S 3 " d <™ *• 'nermany grown oxide layer 
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12 * The met hod of claim 9 wherein *u 

second „■ rCmOVing P° rti0 ^ of the 

second masking layer r«dn». ..... / tne 

' - - wanness of the se / 

without moving a i ateM , ■ u ^masking i ayer 

8 3 ,atCral Periphery of the second raa Z , 
fmm ,k niasking layer outward 

trom the opening. x 



8 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



SeC ° nd maSki "* "-^a ,«/ , periphery Qf 

'ayer ou.warC from the / 

0m the opening without reducin* 

cmg a thickness of the 

second masking layer / 



/ 



/ 



14 - The method of claim 9 wherein th, 

second „• ° Vmg P ° rti0ns of 

-cond maskmg layer moves a lateral periphery of the 
. F npnef y of second masking 

layer /0 utward from the opening and r.H 

y pcmng and reduces a thickness n f *u 

making , aye r. ^ SCCOnd 
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15 ' ThC method of claim 9 further co™ ■ • 

ner comprising formine a 
patterned layer of nhn^.v .... . ^ 8 * 

fo - UVCf SCCOnd mask - g X er ^fore 

f ° rm,ng ° Peni ^ S *™* the first and second m ^Z . 

. cuna n^ing layers, the 

m '" 8 " ° Penin8S - ** a„ d S eZ masking Jayers 

; omprisin8 transferring • ~ - p h o toresist to the 

~ — — M U,e rs , „ , e/ / _ of , he photores]st 
~S ov, thc second mask , g / ^ ^ removing por(jons 

ot the second masking la^jer 

IP 



16. 



The method of/claim 9 f»r*K~ 

7 d,m y lurther comprising: 



forming a patterned laver nf n hn,„ • 

/ y ° f P h0t0res ^t over the second masking 

^ b6f0re 7" ° Penin8S *"* - - -nd masking 

" 7 1n8 ^ °~ ^ - first and second masking 
layers combing transferring a pattern fr» m * 

/ Pattern from the patterned photoresist 

to the^rrst and second masking layers; and 

removing the photoresist from over the second u- , 

" cne second masking layer prior 

^ the removing portions of the second masking Jaye , 
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; s 
t 



3 



1 



An iSOla "'° n reSi ° n -<»od comprisjng: 

forming a first mash™ 

— o uvcr a substrate; 
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7/ 
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16 



foxing a second masking lay er over the , / 

'""t masking layer, the 

h6rethr0Ugh t0 — « *e underlying V 

etching the exposed portions of the unde^l k 

me underlying substrate to form 

openmgs extending into the substrate; 

after etching the exposed portion^ of «. 

POr T S 0f the underlying substrate, 

removing portions of the second , 

second masking , ayer whiIe leaying ^ ^ 

second m as k ing layer remain^ the substrate; ^ 

after removing portion/ of the second 

/ SeCOnd maskin g layer, forming an 

msulative material with/ the openings in the k 

mat . , / P gS m the substrat e, the insulative 

material within th*/~ 

wunin the/ openings forming at least ™ 

/ S at least portions of isolation 

regions. 



The method of claim 17 wherein th~ *• 
/7 | / Wtiere,n th e first masking layer 

courses silicon dioxide and the second maskin* , 
„ / mask,n g Ia yer comprises silicon 
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9 ' The me 'hod of claim 17 wherein , k 

the second m «ki„g laver 

compnses lateral siH...„ "Slayer 

. <,o„g , ne openings extend . ^ 

7 maskin8 ^ - — - ~ 8 POrti o ns z e secon 

Skm8 lay " ^ - *~ — * away frorn^ openi „ gs . 



20- The method of claim 17 u . / 

clam, 17 where.n/the second masking layer 

compnses a thickness over the firs, ma / 

rem . f ' IS ' 7 k,n S and wherein the 

removing portions of the second m , ■-•/ . 

.... „ . A ^ ,ay " redUC « *• "■ickness o, 



at least some of the re 



ing second masking layer. 

A 



21- The method a/claim 17 wherein the second u- 

/ ine se cond masking layer 

compnses a thickness/over the first m, „• 

/ flISt maskln S ^yer, and wherein the 

removing portions A the ^r n „H 

/ SCC ° nd maSk,n S 'ay« reduces the thickness of 

an enttretyo^he remaining second masking layer. 

/ 

ft The method of claim 17 wherein th, 
/ m the amoving portions of 

the/second masking layer comprises facet etchin. .„ 
y 1 etch,n « the second masking 
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23 - The method of claim 17 t < 1 

,aim 17 furt her comprising: 

after removing nnrtmn, „r 

' " " " '" e SeC ° nd raaski "8 layer, etching .he 
substrate to extend the openings formed in the k / 

S ormed m the substrate furthe^ into the 

substrate. 
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24 ' A " iS0 ' ati0 " region f °™-8 n>e,hod^ prising: 
forming a masking layer over a substrate; 

rowing a pa.rern „, „^ s Mtendi „ g ^ ^ ^ 
and into the underlying substrate; / 

/ 

after forming the openings face* ^i.- 

P ngs, facet etching the first masking layer; 



and 



after the facet etching, forming insulative m.t • . 

s msuiative material within the 

openings extended ,ihto the substrate the inc . 

/ t6 ' tne ins «lative material within the 

openings formin/at ,east portions of isolation regions. 



7 The method of claim 24 wherein the 



silicon nitride. 



masking layer comprises 
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26 - The method of claim oa u 

' m 24 Where '" «*e substrate co mprises 
Alteon and the forming insul3ti „ „„._, 

comprises- 

— layer .™ the substr , e 

within the openings; and 

depositing a second silicon dioxide layer within the /■ 

y 1 Wltr »n the openings and 
over the first silicon dioxide layer. / 



/ 



8 



»■ An isolation region forming methodising: 
forming a masking layer over a substrate^ 

forming a pattern of openings extendi™ >u 

A . 8 Xt / dmg throu S h masking l ayer 
and into the underlying suWate, th/first ma , 

ty > typ first masking layer having edge 

regions proximate the openings and'having a cent™, ■ 

/ dvmg a central region between the 



edge regions; 



/ 



/ 
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\ 



— ~g ,he openings into the underlying substrate , reducing 

' ,hKkneM " * Y « - ^ -ions to thin the edgc 

regions relative to the central 

uic central region; and 

Arming U tive materja , ^ ^ ^ ^ ^ ^ 

— e, t h r sn,a,„e mater.a, within the openings f ormi„g at leas, 
portions of/isolation regions. 

/ 

/ 

siKcon nitride. 
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77 
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29 - The method of claim 97 u 

claim 27 wherem the substrate comprises, 

silicon and the formi™ in-...-..-... . X 

- 0 -umuvc material comprises: / 

thermally growing a first silirrm h- . / 

1,,C ° n dl ° Xlde ,aver from the^ubstrate 
within the openings; and x 



depositing a second silicon dioxide layer within^ 

"»yer within the openings and 

over the first silicon dioxide layer. 

s 

s 

30 - The method of claim on A 

o^cla,m 27/fur.her comprising forming a 

~ " layer , and wherdn ^ 

f '" 8 ° Penin8S — - P-rn from th e patterned 

Photoresist layer to the masking layer the r,„ ■ . 

/ S y r ' lhe "ducing the thickness of the 
-'icon nitride iayer a, the edge regions comprising: 

removing . po „ io „ of the photoresjst ^ ^ ^ 

re8iMS ^ — - » photoresis, overiying 

the masking kyer central region; and 

a/removing ° f * ^-resist, and while said other 

portion/of the photoresist is over the m ..i,- , 

/ ' the maskln S layer central region 

exposing the masking laver tn *t*h- 

f % 'ayer to etching conditions which reduce the 
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31- An isolation region f orm in g me thod COmpn , ing: 

forming a silicon nitride lav^ . \ 

layer ha ■ " " SU ° Strate ' S,,iCOn 

'ayer having a pattern of openings extend u 7 

8 CXtendlng tn ^ethrough toXpose 
Portion, of the underlying substrate; X 

etching the exposed portions of th* J . / 

P "ions of the underlying sulfate to form 

openings extending into the substrate; 7 

-r etching the exposed portions of the untying ^ ^ 

tCh,D8 ^ Si,iC - ** "~ - ~~/L the sihcon nitride 
layer while leaving other portions of the /S icon > h 

y S1,1COn mtrid e layer over the 
substrate; and / 



- ,he wet etchi „ g ^ / wjthjn ^ 

— - - — form , g at least portions of 

isolation regions. 7 
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32. The 



^ ° f claira 31 further comprising: 
'o™i„ g a si.icon oxide laye, over the substrate; a „ d 

*. W.he silicon ni.ride ,ayer comprising forming the siIicon 
nitride layer over .he silicon oxide layer. 



/ 



f The method of Cairn „ wh erei„ said ^ ^ ^ 

iayer ha. a thicks of a, leas, ahon, 0 „oA after t he 

wet etching. 
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34 - The method/of claims 31 th~ 

2 , the 7 etChin « emprises expos 

' the sihcon nitride layer to Znh« n , ? 
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r-Jk 

n 

'■-.III 



::t: : 



n 



;1 



u 



70 



/2 



16 



17 



18 



19 



»■ An isolation regjon form . g 

toming a masking u >«< °- - * 0 „ „ itrid ; layer / 

forming a pattern of openings «■>„,•■ / 
* - s,„co„ , tride layer; 88 eXten< " ng 

— , » openings through (he siiicon/n;t 
™der lyi n g subslrate ^ / 

edge re « ,ons Proximate .he openings and h J 

7f v 8 a central region b — 

~ 8 - open ingS substrate ^ 

^ — - - ming / Iymer _ ^ edge r£gions; 

the ; fter — - 7 4 .to the underlying substrate> 

— — / — Iayer to dry etching conditi ; ns 

-move the p 0 , yme r from the edges of the r 

11 nitnde 3nd » 

Pornons of the masking layer ^ ^ ^ 

,ayer 7^ over the silicon nitride iaver; 

after the/ dry etching, further extendi™ «, 

/ trending the openings into the 

substrate; and 6 
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isolation regions. 
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36. 



The method of claim 35 wherein th. 

wherein the second etch comprises 



different conditions than the. «„. ^ 
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37- The method of claim 35 wherein th, . , / 

Wilere,n second etch/comprises 
dry plasma etch utilizing CF^HBr and the first u / 

me fust etch comprises a dry 
Plasma etch utili zing at least one Q{ ^ ^ ^ / 

38- The method of claim 35 further cn/i ■ ■ 

xuriner comprising: 

f0rmiDg ' SihCOn ° Xide '^er thZ 5strate; and 

the forming the silicon nitride lave/comnr- • , 

y 7 C ° mpnsm g fo ™ng the silicon 
nitride layer over the silicon oxide laj4 

39. The method of claini is »h. • 

T 35 Where,n the ^ etching comprises 
exposing the silicon nitrid/layer and m*^ ■ 

7 y and mask,n 8 layer to an oxygen- 

containing gas. 
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«>. The U oi of claim 35 wherejn the maskjns ^ 

; toresist a r e d - — — « the silicon „ itride 

'ayer and ^/ kjng , ayer „ a „ ^ 

, me ' h0d °' C ' aim 35 «* *y e,c„i„ 8 compr , es 
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42- An isolation reg i 0n forming method 

forming a silicon nitric i,„. 

uvcr a substrate; 

forming a masking layer over th~ •,• / 

y f ° Ver the sll 'con nitride laye£ 

forming a pattern of openings M f,„w • / 
, u 8 eXtendmg thro ^he masking layer 

to the silicon nitride layer; 



extending the openings through the silimn • •„ 
. gn the s ^con nitride layer to the 

underlying substrate, the silicon nitrideA yer ha • 
nr • 'oe/ layer having edge regions 

proximate the openings/>d having a / ■ 

J 7 «ng ^central region between the edge 

regions; kj 

extending the openings intoAhe „nH. , • 

s mio tne underlymg substrate; 

after extending the openings into the ■ • 
. th . t / underlymg substrate, reducing 

a th.ckness of the silicon/nitride layer at the h 

/ yM at the ed S e re gions to thin the 

edge regions relative t6 the cenfrsi 

/ tne central region; and 

o,/ with , the openjngs ex(ended 
Wi,hi " 7 ° Pen - — ^ - P— - iS o,a tio „ regions . 



/ 



/ 



43/ The method of claim 42 further mm. • • . 
. A / Ither COm Pnsing forming a silicon 

oxide/ layer over the substrate th* t ■ 
J ^ thC f ° rming *c silicon nitride layer 

^prising forming the silicon nitride layer over the r 

layer over the silicon oxide layer. 
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44. The method of claim do . u 

CJ a<m 42 wherein a thickne« rt f 

ICKness of the cental 

region is substantially unchan^H „,„ .... 
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45- The method of claim 42 wherein th. a ■ / 

Cre,n the reducing the thickness 

of the silicon nitride layer at the edge regions m / 

«-"S c regions comprises: 

removing a portion of the maski™ i / 

masking layer/overlying the silicon 
mtride layer edge regions while leaving anoth/ 

aving another portion of the masking 

lay- overlying the silicon nitride central region; and 

- P^n of t/ma sking Jayer> ^ whije sajd 

POrti ° n ^ ^ ^/ over the silicon nitride central 

region, exposing the silicon nitride layer to 

/ 3yer t0 etch mg conditions which 

reduce the thickness of the si/on nitride layer at the d 

J c layer at the edge regions. 

46- The method/of claim 45 wherein th 

7 ft6rein tne aching conditions 

amsotropically etch th/ silicon nitride layer. 

47. The/method of claim 42 wherein th. a ■ 

/ Cre,n the reducing the thickness 

°r the silicon/nitride laver at th. 

J layer at the edge regions comprises: 

removing the masking layer; and 
fa/et etching the silicon nitride lav.r t« t 

/ 06 Iayer t0 f °rm faceted edges at the 

edge Regions. 
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48- The method of claim 42 further comprising: 
forming a silicon oxide laver ™„ ...... 

the forming the silicon nitride lav^r ™ ■ ■ 

nitride layer compnsmg formirif the silicon 

mtndc layer over the silicon oxide layer; 



^ ^ nitride layer pending the openings 

T " Under,ying ^—in^tion 0f the silicon oxide 

layer underlying the silicok^tride laW e d, e • 

e^iayer edge regions to undercut the 

edge regions; and 

the reducing the thickness of the silicon „.-, -a , 

y me silicon nitride layer at the edge 

regions comprising: 

removing the masking layer; and 

etching the silicon nitride layer to form faceted edges 
^ e ^S^regipns. 
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